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(57)Abstract: 

PURPOSE: To prepare the subject concentrate comprising a IVlannich base ashless dispersant, a 
sulfur-containing antiwear agent, a nitrogen and phosphorus- containing antiwear agent and the like 
and improving performance capacities of a base oil with lubricating viscosity containing animal 
vegetable, mineral and synthetic oils. ' 
CONSTITUTION: The objective concentrate is obtained by adding components comprising a 
Mannich base ashless dispersant Cpref., a borated one) (A), a metai- free sulfur-containing antiwear 
and/or extreme pressure agent (B), a metal-free phosphorus and nitrogen-containing antiwear 
and/or extreme pressure agent (C) and an oily amine salt of a carboxylic acid to 20 wt.% (pref 50 
wt.%) diluent oil. 
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^ s ti\ ^nh\v\u^yi§,^^iY^'^m\ttnrc^>^\ 

mm^Mm-^^h^fz^. ^nhm.^L<r^\\ 20 
7 5 yf^'yymm-^mm^i.xsM Yutsjyzivmy 

u'm.'^-'yyMM^tt^'ym.s Hjbo^. tsso 

[00 5 1] *Mcfcnt§®ffltorci6tc#*>fifJi&T 
y- -y tSS^^iSc^iJti. 1 ^m^(jym!^\tym-- 
WmtiTcy^y-m^ 1-2. 5 
Tt K4i3 j;!:fi|*io, 5-2 t/i/Od^ij r;i'4^^y t° V r 
^ytm^-^"^. ^hx^\:rzm^^m^-^^'^mm 

5 c 1 1;: i S^it^nft^ts •>^lt?tift V yr. >y ni^S 
[0 0 5 2] jo J: tf/^ fe tj: jSiffgil 

^©s?j(7)M'?)Bfi{t^tifcSMxxxm hy^=r 
yia. ^{fc^tiftc^-Cst/j^-u-y^yMto^tynT 

mximmmmt^'A 627.331 ft'tci^^tiT 40 

1 ooMb$n/cd-NU-Yy:/Ty. mtt^tc-ivf 
^uy. Slb^tifcs^^yy^^i^y. ^ft^tifchu-^ 
yy^^i^y. iyiy^u-\^y)W^^)7.}V7^Y. y*7x 

x;i/>i^UX;I/7^ h\ i^-<yi^;W1^iJX;b7'^ H\ v^y 
x;l/^iJX;l/7-f h\ Mmti;-^r-y^U — 7^;l/ 
tfjx;l/7'f KOii^. M;^tfi?-0i|^lf75^;VhV 
X;l'7'f K. i^-9~-y^^) — 7^/PxhyX;l'7>r' 
Hi5j:tfi/-^f-y^U — 79';^^y^^x;l/7-^• HO 
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ft*ti/c-Yy75^Uy^J;tf~y~^-y^'J — 7^;1/ 

is^xii^7=^;vhV7}\^7^ vm^^^'n. esffc^n 

fc h~m^^lf'J^yt^Jlf^V x;V7<f FcOilB^-g-t) 

[0 0 5 3] i^M-aWrL^*iiJi(:f/a;/ci.±Mi±sij0 

&i±.mm^(Dm-^ mxii. -s-s~. - s- s 
-s-^ -S-S-S-S-. -s-s-s-s-s- 

[0 0 5 4] ^^-•&WtlM:6m35:g£^-^t!i^Ml? 

•^timf^^m^trnm^n^ : 1^7 ox 1 smmr- 

SrD^-^tm 1.25 mm©^/^%x^-;V7-;^ ( 0 

0 0 0^1^) <DmicxDmmtb. ^^^y^^if:^ 
tc7^hy-esE?f u ^mu ^Lxmmi^o^ im 

T?^^lftmf;:J:D l 2 5 t;tanflLrco 1 2 5°C{c 

xfmt7^ h yxtth^fco ^M^-^rcA-e^tcT-tr h 
yxM^tnrv^mi,^t^vxct~Drmmi^i:'D^ 
i::rcm7U~^m^Lrco M-^^^t^^-^u 
^uTitifii^o. imgtxmmmMvrc. mw^om 

[0 0 5 5] ^m<o^mic^^^xm'r^(OimLr 

nmimmf^mum^mhnmiz 3 o ^ u 
y;v . n-^wyg yfi5^{tsn/c^y75^py4fi^ 

. ^^Stifcy'-^f-y^U — 7^;VhUX;b7 
[0 0 5 6] }^{[:;J<^©#atoatl©rci6fJ:. *I§S(D 
2 5 p p mtXTOs ^LT i ^)^3ifcti: 1 0 p p mi^ 

[0 0 5 7] m^-%mmm^ibmmmmmm 
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[0 0 5 8] mit-^^rc^uy>f:mmmmii. lo 

S^^I^S^2, 9 9 5, 5 6 9. 3,6 7 3,0 9 0. 3. 
703,5 0 4. 3,7 0 3,5 0 5. 3,7 9 6,6 6 
K ^3i:t;3, 8 7 3. 4 5 4 ffi{c|§^JtlTV^5o 

#ifS€4, 6 5 4,1 5 6mcm^-^nx\^^^it~sn 
[0 0 5 9] j: t;/£ fcaiiff.gii 

[0 0 6 0] mmommmn. mmm^mm 
mmm. mmmm. ^mt^7.t>ymm. 

[0 0 6 1] ^m(ommi^i5\^^rmx^?>^(Dx^ 
mMtm. mm^ 1,009.913. mm^ 1 , 0 

0 9, 9 1 4. 7^B#i^3, 1 9 7, 4 0 543J;tf/Src 30 

mmmn, 197,4 9 Q^izmm^nr^^mm 
-^xxfmm-^^m}^^xh^. -msizit^ ens 

vvxT^TJimmm. mm^rdtnuyymt 
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^^m^mm^T^ytrzii\i vu^i^-mm^ 
nrc7zym^^x^^t^!iticx^mmtti^. 
[0 0 6 2] ^mmm^xmx^m(Dm(Dm 

t Yu:iri^-mmtnkt^7,7x^ym<DT^ywMt 

[0 0 6 3] 

[its] 



[00 6 4] {-m^ Ri. R.. R.. R,. RslS^tf 

MS fctt|gjSM?-pS D . ^ LT Z ti t K P 

mm {i->^-i54^-- n-ifsV-z/By) \zi:^R 
^^ti^t Yu^'yt^7.7^^ym(07^yim.^i:XS 

[0 0 6 5] »tfflfe^ef?)^-fe<ktfS*--^tK 

[006 6] 
[{t4] 
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(I) 



2 NH3R* CH ) 



(Ml) 



[0 0 6 7] ^fcii'ttl^OM^m. IlfeJimi 
Ifil^feV^T, R\ r\ r\ r\ r\ r\ ^J:tfR' 

X\ X\ X\ X\ X\ X\ X\ X\ X\ 30 

[0 0 6 8] m^s-ummr^it. r^ymma 1 fflj^x 

nji^nri^^o emsii^ x\ x\ x\ ^j^ux' 
(Dimm-f. x\ x\ x\ feiifx^iM/ctt. M 
mcx\ x'° . x" , ^5i;tfx" ©ifsew^i^^ii 
^-efes, _hiB£D^ (I) s (II) . ^^x} (III) ® 

[00 6 9] mmmmmmrHi. 7 5 ^tsma 1 m 40 

tiTi/^§o cn^tt. x\ x\ x\ x\ x\ x\ 
x\ x\ x\ x'" . x" . feitfx'' o^x-hmm 
Mi'xm. ±fa®A (I) . (ID . isxrs (III) 

[007 0] mo0mfj:-Bmm(D7 ^ yim^t. 1 m 

ii3i?nrv^sfeff)TSSo cnm. x\ x\ 
x\ is^xfx'(D2m. x\ x\ x\ ^^nx'coz 
m. micx\ x'° . x" . ^Scfccfx" (Dzmt'^mn so 



W.'fxh^. ±Uco^ i\) . (ID . ^Sctcf (III) 

[0 0 7 1] X'. X\ X\ fcj;t>'X'©3feL<tt4 
x\ x\ x\ ^i:tIx'cr>3^L<ii4m. Mtf 
ICX\ X'\ X'\ ^itfx'' tD3feL<tt4ii}?)^B£ 

lJi^-?fe«, it: (I) , (II) . ^J;tf (III) (DX 

[0 0 7 2] ±.mmm7^ymm^^rmm 

t 1 m(D'm^<oi?^ }^u^}V}^}mm(n7^^ ym 

[0 0 7 3] mm^mitx^rMt^ntc^/'^t 
mmm(oim^rcii7 ^ yma^miairmmtit^ 
m^^-^^n^ : o-^/7^)i^^t'm(D^^=^j\^7 
^ym. s-=t/7f-ji^tm(Dt^i-;i7^ym. 
Q-^/7^)v^t/mmm^^}W^y^. 0,0 

-'y7i-}\^9^^'mm'7i-)W^yU. 0,S-i^7 

i-)\^9:^mmm^i^)W-~.y^. o,o-i^7^;i/^ 
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^ ^ 9)W 5 yJS. 0 , 0 - y :/5^/v^^iii^co^ 
-t/75;^^:^/e?^c?)^^^;P7^yS. 0,0- 

j^^mmot ^ ^jw 5 yjig. 0,0 -vr^f^i-^ 
r^yiM.. 0,0- i^^^yji^^tmmm ^ s 

y^. 0 , S - ^ ^iW 5 y 
J^. 0-t/-v:/^;V^;tjll^cD;r^'f^;l/75>'i^. S 

-t/-\:/^;V5^«^c7)^^^;V75yig. 0-^y 
^'f9-)\^^t/'m.m^^}W^y'^-. o.o-i^'N 

y5^7P^4'P^©;ti^^;l/7 5 >±g, O, S -i?-N:/5^ 
;Wjg!|||tD;t^^;l/75yil. o, o-i/*-N7'^;V^ 
;r/ji^©;4-^^;V75>«. 0-*y 2-x^;l/-'\ 20 

)\^-^^yi\^^t>m.m^^iV7^y'is.. o-=e/z 

i'^;V75yJ^. 0,0-i^2-x9^;l/-'N4^i/;l'^;t 
/MM©^^'9^;^75yjtI. 0-t7;d-i^^;l/^^P^ 
(D;i'^^;l/7 5ylg. S -^y:t^^;l/5^;a-Jll^cO;i-^ 

7^ym. o,o-i^t^i'}i'i'tmm(^t^'f'}V73. 30 

0, S ^f-;V^;^-^^©;t^'g^;l/7 5 y 
tM. 0,0-;/^?r^'^;l'^tyj|llt?3;d- ^5^/1/7 = y 

o-^//~;i1^tmmm^^ji^7^y^. s- 
^yy-;i/^^j^ll®;t^g^;i/75y^. o-t/y- 

;l/^tyj??ifCD;t^'^/V75yS. 0, 0-i;^yx;V5^ 
«lto^^f^;P75ya 0. s-5^yx;i/g^^jiig 
(^:^^^;V75ym. o.o-yvr;i/^;ty^^tr);a- 
^^;V75yJfe, o-tyri/;i/g^^j^^£D:t^'^;i/7 
5yS. S-tyT>';Vf-:tji^(7)^^'f-;l/7^yig. 
0 -tyTi^;l/^;i-y|t^(7);t^? 9^71/7 5 yi^. 0.0 40 
- i/*r 9^;V7 5 yt^. 0 , S - 
>^;Vg^^j||^0^^ ^;!/7 = y^. 0,0- i^riyjVi^ 
^/mm(0t^=^}]^7^ym. o-^y Fxi^;V^^M 
^©;i'^^;V7 5 y^. S - ty KT>';l/?^;tl!|^(?)^ 
^'^;l/75y^. 0-^y FT>^;V^;tyj|!IS©^^'g^ 

;i/7 5 yi^. 0 , 0 - H T ^ ^^jw 

5 y^. 0, s ¥Tyj\^^tmmm^^ji^7 = y 
0 , 0 - H T'yjv^^/mmm^ ^iw 5 y 
0 y h ij Ti'/i/^^^iiD^t 9^;V7 5 yj^. 
'i>-^/Y^)9'y}V^'^'m.m^^)W^y'^. 0- 50 
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ty h 'J r>';l/^^yPlt^)^^^;l'75 ylg, 0, 0 

- 'y \ V fy}V9t'm.m'79jw 5.ym. 0 , s - 
5/' h y r >';l^5^^Mt©4- ^'^;i^7 = y^. 0,0- 

h V r'yiyi-^mmm'7^)W 5 yig, 0 - ty r 

hvTi^;U^;d-ji^£Dpi-^'^;V75y±g^ S-ty^h 

^ry;V^^PttD;ti'^;V75ym. 0-^yxK^ 

ry;i/5f^^yp^£D^^7^/b7 5 ym. 0, 0-y^r h 
^Ti';l/5^;t^ll©^^'^;l/7 ^ yi^. 0, ^-'JrV 

^TVi\^^'^mm-^';l'iW\y^. 0. 0"S^*x h 
=7rV}W^ j'm.m^^iw^y'^. o-tyx^ 
>';v^;e-lit<3);e-^9^;i/7 s yis. s -^yx^^-y- 

ry;V9^;tji^(r)^^9^;l/75ym. 0-^-y-s+^r 

•y;l'^:i-yg?^i7);d-^^/l'75ym. o.o-v^'x^^-y- 

r i//t/^;i- ji^CD;^ ^ ^;l/7 5 yS. 0 , S - e/*-v+-9- 

X y;V5^>i-iiM0;^ ^;l/7 5 yi^. 0,0- v^'N^^tf 

=fy}W-^jm.m'7'^iw^y^. o-^y^^^^ 
Ty;P^«^co4-^^;U7^y^. s-^y^i'^ff" 
>';l/5^;tj^^c?)^^'^;V75ym. Q-^J^^^^iFy 
;Vi't/mmm^i'ji7^yi^. o.o-i^t^^T 
iy}]^^tmmm^i';i7 ^ym. 0 , s - ^ x 

y}\'^t/mmm^^)W^yU. o~=eytu^}i 
^mmm^^jv7iyms s-^^/tv^jv^^m 
mm^i')i'7^yu. o-=e/tu^}i=^t/mm<D 
t^^}i7 ^ym. 0.0- i^t v-dvi-tmmoy^^^ 

7^ym. o,o-iPtu4;i^tymm(ot^f-j\y7 
^ym. o-ty-^yi^vv^«^i?):t^5^;^75y 
s-=E/^yi?}V^tmm(Dt^^j]^7^yu. 0 
-^j^yi^;v^tymm(^t^'^f\^7^yi^. 0,0 
~'j<yz^}i^tmmm^^)i7 zym. 0, s-i/' 

'^yS^;I.^;tj^!t£0^^?^;V7SyiI. 0,0-y'^y 
i/}V^^/mmoti7^j\^7^y^s o-^yy^>p^ 

^>/;l/^;tji^£D;i-^^;l/75yiE. S-ty-y^'D's 
:^i/7Wji^£D:t^'^;l/75yi^. 0-^yi^^P-N 

^yji'^t/mmiTit^i^jw ^ym. 0 , 0 -i/^e/^^ 
u^^yj]^=^:^mm(0:t^^ju7iym. 0, s-i^-y 

^' D^4^5/;V?^:4-Ml®;a- ^ ^;l/7 5 y^. 0 , 0 — y 
>/^^0^4^v';V5=-:tyg?lt7)>r^f-;V75ym. 0~* 

y p - h 'J ji^o)^ g^;i/7 5 yi^. s - 1 y p 

-h5j;Vg^*jil<7);ti'9^;l'75yJtS. 0-^yp-h 

y;^^^y^i^£D^^^^;i/7syts. 0, o->^p-b 
u j^mc?)^ ^ 5^;L'7 ^ ym. 0 , s - y p - h y 
j]^^mmm^^jV7 ^ym. o . o — y p - h u ;v 
^■^mmm^i-iw^y^. o-^y+i^u;]/?^:^- 
mmn^^i-jw^y^. s-^y4^>'y;i^^;j-j^^cD 
^^'^;i^7^yig. o-ty:^yu;i'9^^yPK©^^ 
9^;^7 ^y^. 0,0- y^>^ y 
75y^. 0, S-^y+>'y;l'^;4-<^K©;f^^;l/75 
yjs, o,o-y>yy7i/5^^y^^©;i-^5^;i/75y 
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i^^trnwrn^^is^T^ym., o-yx-;i/-s-T 

V'yTyi\^i-t'm.m'7^}W^y^. o-^^y^fr 
yi\^~{}~y^ u^^^-;i^t/mmm^^j\y7 ^ 

■ys^, o-x.i^}i^-o~(p~^—y^V — TS,)]yy 

x-}V)^t/mmm^f-}]^7^yu. o--<yi^;v 
~s-^v/:^}i'^tm<ot^=^ji'r^y^. o-e/ lo 
^u^y^^jl^-O-^zf^ri^fl^^t/mmtDt^^JV 

;v^^/mmm^^jV7^ym. o-7V}V-s-h 
u TyfVf-mm(ot^'f-}W 5 y^o 
[007 4] ±i2(73M^7 5 yrn^o vxh ^-vii. U 

:t/mmito. \^xi:fyi]y}£}m=f'tyma o). 

i^vmiM^m-^t^c tio^r-t^o mmic^ fi^coit so 

i^§o mem ^hvi^tmm] i^mm^n. 
xii 3 mmm^fo z mwm^\L j; mm^ 
^nx^-^ctfS'x^^ Lxm^m^m^mzitzMt^^ 

[0 0 7 5] M^tDgp^^&^xxf ;v^®r5yjt:g©^y 40 

}i7^ym. i^y^mmot^^jw^ym. ^/^ 

*^^;v75ym. ^J7^m'm^^=^iw\y 

iy7^}mm(^t^^}]^7^ym. ^y^^ym 
mm^^)V7^ym. 'J^^y?mm<r)^^^jv7^ 
y^. ^/^-f^mmm^^jv7^yi^. y^^-f^ 
mm(o^^^ji7^ym. ^/-z-:i.9mm.m 
^^iw^ym. 'J- 2 -:r^mm.m^^)W^y 
=^/t^^mm.m^=f')\^7^yu. so 
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'mm'pi-iw^y'^. =^/y-mm<Dt^^jv7 
^yjg. yy=~mmmi't}V7^yi^. ^/^f^^ji^ 
mmot^^jv7^ym. 'yTymmm^'^7]yT^ 
ym. ^/\'Tiymm(Dt^^jw^ym. t^vf'y 
mmm^i-}W 5 y^. ^ / k u rymm(ri:i- ^ 
5 y^. h V Tymmm ^ ^^iw ^ >±g. 
t / X h 'yfymwy-^^'^^iw ^ y^. 'Jf h ^ k 
Tymm.m'^^m^y'^.. ^j^^'^Tyimm 
miff'}V7^y^. i/^^'>3-Tymm(Dt^9?\^7 
^yi^. =e/^^^T'ymmm^^}V7^y^. 
t^^rvmm>t^^}W^yu. ^ytu-cim 
mm^i-}V7^ym. 'ytv4mm.<ot^^}V7^ 
ym.. =t/^y^P}mw<^t^^}W^y^. i/^y^j 
mmm^i-jw^ym. ^/y^u^^ymmoy 

5y^. ^^/-^-vvmmffit^^jw^ym. 

- p - h >J;l/jil|£D;r^^;l/7 ^y^. ^/-t-y U^I^M 

75 y^. t/'>yT>';i/-t/;^^;VMmci;^^^;l/ 
75 yi^. ^/yi''p^^y}\'^/^y]mm(D:^^^ 

^^}V7^yi^. t/'^y^x-y^V-^/i'^P^^^-t: 

~mmm^^)W^yM. t/x^;v-t/cp- 

^r-i/^y — 7S;l/7x-;Wjii?cD;a-^'f-;L'75y 
t/-<yy>-^y'fy/-;i/il^£D;r^^;i/75 
ytg. t/y^D-<y^;i/-^y^7°^rx-y;i/^^©:t 

^^'^;l'ill^t?)t^'9^;V75yiS. t/7U;i'-tyh 

V rymmcot^^iw 5 y& 

[0 0 7 6] mmi^:LXTMt^nrcy=^tmm. m 

:r.7.TMttnrcTh'7'fmmmu^t^7^yMm 
omit±ti(o vxv fi'^^Mi^m&^^s^^xhz ^ o 
[0 0 7 7] ±m'j xh^m^^jy/ ^yim^Tz 

m :fcJ:tf/2fc{iTby^«l©7x;l/75y. 
■r>';^75y^ y f >';!/7 5 y^ Kry;l'7 5y. h 
U r -y ;1'7 5 y. -7 h ■77"y;l'7 5 y^ ^y^ t^jW 
^y. 'N4^+J-r>'/l/75y. '\:/^rri^;V75y. 
^?xy;^75y. ■y^P-^4'>';l'75y. 7xx;l/75 

y. i-y^iw^y. -^v-iiw^y. =1^7 ^y. v 
47 ^y. Q..^'-y^')-7)\'^m~w^y. c 

^'-yYiJ-7;V4^;i'^-IS75y. c^^-^^ 
y -v ij -7;l/4;l/^-l!^7 5 y. 7 x ^^;l'7 5 y^a ^: 
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5 ymmmmr ^ ymmm. mmm t l < ts^ 
vy4 y^^mmBm^-mr s ym. m^iin -t 

— ^^i-JlT^y. n-rv/yVZ^X Cio . Cij ^ 

i;cm ^f-i^i'U-7;y^;v^-$5rs>^) . n-^? 
>r:>';i/75X C» -C. ^-i^-YU-7;i^4^;l/^- 
a75m ^'>y7l/75X •^^■9-xi';l/75X 10 

:r^ryjirzy. t^^rz^jw^y. C22^i:t}c 
2. ^~y^V'-7}]y^m-mT^ym (mn-v^tdi 

75y, :/;l/5hW;l/75>. ;^W;l/7 5X V/ 
u^jVT^y. x^zi^-)V7^yrj:}i. th^o m- 
m:. ^utijv^)V7^ym^mm-m\^ fd*7Mi;1/ 

7 5 ymm'&:mxK\^\z.%m^t>^x ^h<\m 
-m^ymm^^^'^xmt^^ht.t^^. % 
oT. n-m. mzML^i:xs/mz\m-^m^ym<D 
Uh-^t)^-^. =^/7^y^Tc\tto)r^y(fy\^t^X' 20 

[0 0 7 8] wmc. mmn^7^ym.ts^)7j\'^ 
vyf^ u 7 5 ym. mm-mm^ntcf^ u 7 5 m 
f J^t^^ U 7;!/^ u 7 5 5 K 

Li\i.7.^ y y 7 ^ h\ MAtt*i^x9^ y b u 7 5 >tD 
^^V4v-fT=^}'\^7.^yy-^^Y. hux^^y7h7 
5ytOvi^V-ry:/fx;vx^yy-ri K\ xh^x^^b 
y-^y^5yc?:i.i<ij-i'y77x;bx^->y'i'5 h\ ^y 

x^ uy 'x^^+h 5 y tf) fs u ^ V rxx;!/^ ^yy^^ 30 

S^tc A#Rllfe^d^ U x^pyt" U 7 5 y^l^tiA^ 61jS 
^tiSXi'S^y^^FSt^t?) . feJ:tfrC±{c|ES 
ftTV^SSiO^i^ U 7;V4^^y>t^j 75 yg^)^e,^S*ti 

Tz-^y-y^i^mmmmxmt^ctifxt^o t 
et. iigl4iciiSfttix^i/yY5h\ x^'>'y75K 
L < vyx >y t j^ScDj^^^jtOi^-rn^^cD^ ij 7;V4^ 
i^y^y 75 y^^g|?^7>6^)f^:*^^(t:t-§ c t fe. fp^j^ 

ym. -rU^ym. -{^r^ym. Si7M^':3y^. i-^ 40 
ij ym 7v;V?i:^]: t*(^&PtM^^fflV^T§P^>eg{c7 

^«{t$tifcS/cti.1^X.t>U;Ht$tiftS/ctt7i^;Ht 

^nrc7 5 y L < tt7 5 y^5>Ji^^s^jcxxT;Wt 
■^^rmm^tzii^tmmmmmt^^ht^x^^ 

y-i'^F, x^>'y75F. ^rc\i^y=^-;\iumoy3 
m7)v^\^yf-^^} 7^ymmmmmmmm a . 

8 5 7,2 1 4 ftlfa3ic^t^TV^So 50 
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[0 0 7 9] ^-l575yM<D^ffi:?)W®TJ&«. Itlc 
iif 7 5 ymt±5>^ 1 i^j 8 -l^j 2 4 fflcD^^ig?^ 
W1--g7;b^;V^ y 7 5 yM4D J;tf7;l/^x;l/t 77 5 
yMT?fe«o 

[0 0 8 0] ^5=-;l/75y^:^^'&tJ8^ii?iJ?^V^^ 

m!M^^^t^7 5 ymr^ fe. 4 c § 7 5 yJ^^^M^tt 
Dsv^^«ii^^*-rs75ymt. ^t;s75y±i*^ 
[008 1] ^ oi; r>fs:7^ ymmmmm < *a 

B!ifi^#^2,0 6 3,6 2 9, 2,2 2 4,6 9 5. 2, 
4 4 7,288. 2,6 1 6,9 0 5. 3,9 8 4,4 4 
8. 4,431,552. '^>'y(Pesin)ffi. Wl/^/V - 
f:r^y x4 '^5,-{ a)mrml Obshchei Khimii ). 3 1 
t. No.8. 2508-2515 (1961). 

mmm'j^m^'f^o 8 7/07 6 3 smiioc 

to 

[0 0 8 2] mm'e/~^Jf:Xf/trdt'y\i}^aij7l}f: 

mij mimfi^nxh^^mmmkmmn- 
^mt^mmcimi:i}i'Dn-mrcm~m^y 

/^:tmmm(07^yimt^-mmmmnx\^^ t 
h^^^timm-^txh^. ^(dj^^^sR^^imm^j: 

mw^micr^^^ttt^h^. ::mo)7^yimm 

m^ji-mmmii. c i ) e o t*^x^v> ^ 
a ^mg-e 1 mu±mm7my'^ f d m 
^t±'jiK7i(^i^7;i/4^;v. ^mmm<D i m&L±(om^^^ 
n-mm. m^mit-&^rcmmik:^\y74y 
mxii. 4v7i-x^y. y^v^i-yy. hv^vf 
i-yy. r^E) ^tcin^^^^e. z-oyx^iLLxWMt 

MzM-^^&^mnL. {ii) sjeA^i>]6 ot^m&i^ 

fcim:im7 5 yii. um^\t i §ft d o 

mm%'^s-m2A(r)mm(Dmmm^-m't/7^y 

ai$U ^LT (iii) KjS:6^SWe5tcf^7t-5ST\ 
^U/c^lfSnTl^SKft^rb^tffDSS^I^ 5 5 6 

0 "c mitmo c t B & § x.gj&^^.Ti^« c c n 6 

07 5yjStOffitOii^^l^3t^g^tJ:. ^;5ft©3a^i5 

B^ti:xXT7Ht$tift^/9^:tM®Sl07 5 yiicDSycT} 
ffm^ig^ffiti. ^^^l^t>&@B#PBlti:t)fe07 5y 

}L'f'm-m.^^^Lxx\z ^^\vm^fsmm}mi>^ 

-^Wrcr&hfs^-'ii ^ fsm.xU7^^ ^ }ixh^. 
[0 0 8 3] ±iW.ymm(jy7^y'^m 
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M-m. ^iim^m-m7^ym^tm^(D7^ 
ymmm^ctm^^. ^LxT^ymit^/j^ 

7zymiimtrcimm.(DmBmT5.ym. lo 
7^ym. mmm^7zym. ^rcm^.^xtrm 
mm^(omB%^'^^Lz\,^:s>7^ymxhox^^ 
vv 

[0 0 8 4] m^£7^y)miai. rji:hymm^^ 
t;/s m7}\^^ ymm(D7ji^ji^i:xf7}W-jV7 
5>m 7jiijyi^tymm^^if/mi7)\^^y 

i/tymm(D7)V^M3Ji:Z}7jW-jWZy^ms M 

[0 0 8 5] rsy^miiif^oit^SfSf^jcDs -r^ 
t>^7s.y^tcit7^ym<DUBimmmrsm^rcim 20 

[0 0 8 6) mx^mmmM(D7^ymm<Dmm 
TfB^ofetDijwens : C3. asm vj/-m(D 
^mmz^^mmn^) m^^^i^r^ym. ^^^v 
ym^'yvjV7y=E-'yh. {-^ts.t>^^ti^)ym.mti 

=7ti')yWy'7'^^'yiWy^r.tfK. 'y'^')ymt 
^^)V7y^-^h-. ^^yvym^'Ji^y. "y^^jym 30 

7=^^)y. XT7Uy^^9U;b7>^:i«>i^. ;^r7 

V yM7^T7 y ;i/7 - a . xx7 y yii>' 

^i^;l/7yt:i'i?A. ;^t7U y®;d-^'9^;l/7y^:^'> 

A. xx7yy^i:fys/^x Xr7y>'t7^yy. t 
^ym.y^'yiWy^^-'O t'7^ym^T7'))V 
7y=b~'^K. -k^^y^y^u^^i^my^:^^ 
t^^ymt^^iwyb-^u ti^^ym^v 
t'^iiym7-vy. '7'yvym/~jV7y'e- 
'^L.. 7.^7vym/=-j]y7y^~^h. t^^ym/ 
-;i/7yt^'?i.. /ty|i^'>y/i/7yt-^i>. y 40 
ty^XT7y;L'7yt-'>i.. /tym>'^p^4^>' 
;i/7yt-=i?A. /ty^:t^'g^;i'7yt-^i:.. 
y^tfUi^y. ytyt7^yy. /^y^y^;V7y 
^ni^L,, T7!jy^y'i?y;!/7yt^9A. r^ylx 
f7y;U7yt-^i^. riiyWi^^n^^t^jWy^ 
-^h. fi^ymt^^jwy^^^^h^ x^y^ey 
i/^y. r;^yi7^yy. ^'j/yy®xy;V7yt^<? 
A. XT-7yyir~y;V7ytn'>2,. :t^'^fy^T>^ 
iwy=^:^^h. /tymffiy}Wy=e=L^L^ rijy 
i?r>';i/7yt-'>i.. X'<yy^coex:d-^^;V7^ 50 
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yig. x^yyl£Difxi/^n'N4^i/;i/75y^. 
yy^c7)t;x^'>y/i/7^yils x-^yyuotfxxr 
7y;P75ytg. -^^;^yy^©:^^7^;^75y^. -t^;^ 
v'y^©ex-y:5?a^+i/;i/75yJi, ^f^yym.<D}i 
x9'>y;V75yJg, -{r;^yy^£0t!xx'r7y;vr5 
yi^. j^-^'^y^w^t-y-vy — Fry;i/t3j;cf^- 
y^y — Th7Te^7i/^-|g7^ym -^^^ym 

<P>^--y^ y — Ty;Pa<fctf :?-y-V y — Fxi/;l/ 

^-IS7 5 ym y y y^©^f -i'^ y — f =f'y 

j;tf ^-^/^ y — T h vry;v^-l57 5 y^ 
ii, y"^yyltOi5r-y^y — Ty;v^3j;tf^-i^-v 
y — Fx5/;VB-M75 ym Xt7 y y^o^?- 
y^^y — HTi/;l/fcJ:tf^?-y^y — Thyxi';V 
^^75ym xx7yy^o;5r— y^y — ^^y 
;i/^j;tf^->'+ y — Fr5/;v^-l57^ ym c 
-i^*7P.-Ky^(D'\4^y;V75yi^. c^, -^Jfsis^f- 
y||(7)^^'5^;V75ym. c» -y*;?7;i/#-y^©;?j-i^^ 
;l/7^y^. C30 -y';^;;^t^y^©ry>^75ym, c 
3^ -5^*7l/:d?y®©;d-^^;P75ylg. Y'y^'^f-ym. 
CO If x^ y ^ ;l/7 5 ym. ^ y y^>*x^;i/ 
7yt:^^'Z.. ^'>yy®y*^^^;V7y^::i'^A. ^ 
•^y y^yi^^?D-\:^>';U7yt-'>A. ^t^'^^yMv' 

i^;l/7yt:::^?A. ^yW./^ '7=5-)Wy't~t) 
i.. :t^:5iyg|i/y^D-\4^y;P7y^^^A. Xx7 
yy^>;x^;l/7yt::^'>A. Xr7yylv'^^^5^;V 
7yt-'>i^. xr7yyti^xg^/i/7ytx'i7i,, x 
r7 y y^yV^;i'7yt^^'A. xx7 y y^i^y 
xi^yi-iwy^-tih. gm»y"/atf;iv7yt- 

^^A. S£§il>^ry;V7yt::i'?A. 

;l/y^ p'N4^y;l/7yt-^? i.. 7^ y y^ F y x^;l/ 

7y^-'>i>. ;t^^y^hyx5^;i/7y^-'>i^. x 
T7yyMbyxf^;^ryt^'>A. $I«Fyx^ 
;V7y^xC7A, ^^yy^fy>e-^?^;V7y^x^? 
A. ^^^ymy')^^1-}Wy=t-^h-. :^T7Vy 
^ h y ^ ^' 9^;i/7 y ^x ^ L . h y ^;i/7 
ytx-^A. t>^5/L.. ^fflj^§t/*;i/.t'y 
1^3 j;tf/"i/cjit^y ^jvt^ym(D7^ymm^^n 

[0 0 8 7] ^mm^mi^^^^xmt^<DiLumt;: 

7Zyim<Df^im. ^tl6tD75yA^~ty7;V4^/Vt 
/7^yRnn2Xh^i:vrs&m^/t]Jl^t^ymM(D 

m-m7^ymm. ^ti^(D7^yt'^y'7ji'^}V'e/7 
iyR^ N HT-fe5 J; 9 ;^;Vjf?y|lltD^r 
m75ym ^ti^®75y;b^hy7;v^;vt/75 
y R 3 N T'S« J: 9 ^MS-t /i?;^^ y^)iom"$S7 
^y^M. ^ti?)C07^y*^^>'7/i/:^^;ut/75yRN 
H. xh^ X 0 ^ny^^;v#y^5i©e-xm-^7 ^ 
ym ^n6t^75yA^i^7;V4^;u^/75yR^N 
HT3&§ j; -5 S:g^;^;^7;i't:y^(?) i;x^z:iS7 5 y 
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i V rsmm'yi^j\yt^ymm(ov:xM=Mr z yi^ 
[0 0 8 8] 7^ym 

mm(Dmmmmiz^^'xmvtmm7zym 
it. r^ymmm-^^^m^. u±.mmiyL<ii 
^tmmmm:LXTm(D7 s ym\cm lt^/c 
ii-fyjvtsym(or^yimicmi'rm0^tixh^?>\^t lo 
m7zymThori>^i\ m^<D7^ym<D^i:\ 
Wsmii7j\^^jim-my7^yms *5j:tf7;i/^ 

^^i^jVT^y. ti^i-jVT^y. /-}V7S.y. fi/ 
;b75X <>yxi^;P75X Kxi/;l/75X h'Jr 
->;1/7 5X Th'7r>';b7 5X ^y'^Ty')W^ 
X '^4^i?-T>';i/7^y. ^y^fxv';^7^y. 
T>';l/75X x^nv';l/75X K-r->;l'75X r 
f^:j>';I'75X :fW;l/75X nn75X V-T 20 
75 X Cm- ^f--S/-ViJ-7/l'4^/l/^"ll75X 
^f-i^-v V -7;l^4;l'^-l57 5 A^S^ 

[0 0 8 9] -^fi^fc^'^si:. mmi^mmrL^ 

m7 5 ymm(07 ^ ym l < tt:??;i/#y^cD7 5 

[0 0 9 0] riiii75yj fcv^^fiii. ^nmiliffe 
tmiM-^n&i^m.^n^^(07s.ymm^b so 

■ox. mmr^yi t\^om^t7^ymm(r)^'&x 
m}L\^=j^ii'^w^\.rc^-^k\mmhx^^t. ^ 
ti(o±mrc\i-%ifmhhxmmm^f^ 
^um^txh^x^^h^tK ^iMtmx^tf^w 
[0 0 9 1] 'mmo:)7^y^^^x}t!mym.07 

5 ywmmmmm^m'ttmi^mm.x 

[0 0 9 2] ->W^^licD h 1; n FPij;l/e;VxXT 
zkfi 

[0 0 9 3] 
Cfc5] 
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S 

Ri-O-P-O-Ra 



R a 

[00 9 4] Kffi, Ri. R2^J:tfR,c0^nrtl« 

;t 7 j^l^O , 0 - S^' t F D S F P e 

R3 19 ^ LT Ri ;}3 J:t;R2 :6^^tl^ 
i[i^%mmi 8*i?(?)^LTlfei8ii{cii^i 2 St? 
c?)7;V+;l/g-^ ^§^^^^4- ygg 0 , 0 - 5^7;V+;P 
- S - 1 Fp Ar;l/e;VM^mfflTfe5o 
[0 0 9 5] c:nB«{l:^Wiffl^©mp©??atCct D 

^:^7;V3-;i/^$/ctJ7;l'3-;vm®?M^fcS);£;* 

tirS C t^^h.X%^^. t: F n;!j;Hf;l/StO 1 {gi^MtS^) 

2mtm^x\^^m^mmizii. mm^m^itm 
^mm7Jin~fvt&j^^-^'^x^m^mr^j:^^ 

(RO)^PSSH^i!jgU ^m'prj:<,ti>imcOM. 

2,5 2 8,7 3 2, 2,5 6 1,7 7 3. 2,6 6 5,2 9 
5. 2,7 6 7,2 0 6. 2,8 02,8 5 6, 3,0 2 3. 
2 0 9. 43 tf 1f • i^^-t;!/ • Ji-y • If • :t-*"X -y 
^•y^7.F'M( T. Org. CheiB.) . 1 9 6 3 . 2 8s 

1 2 6 Z-8^0m(DZt. 

[0 0 9 6] ^mnmm^xmt^mmLx^^ 
^^jv. t^^t^ti^t^tymhVTi^iw t^xt^a^ 

~i;x5^;Vtrv'i'n (2.2.1) -^:/tx-2-;K 
.t^X*P^;^-^4-y^0, 0-i^x^;V7, 7-i/'^9^;V 
-Hi'^^D (2.2.1] - 5 -^:/rx- 2 -;K 

py~rF7tFD7^;V^~:^>«^;VxxT;Pfc©SS 

;Vxxx;l' i: >^X - X > F ;^ 9" P y- T F ^ t F D 7 ^ 
;Vli^^g^;VxXT.'Vt©EfSirJ;Dl}a*tircSlj!c 
!t^. ^;^;e'^l~0, 0-yV^;l/xxT;b^;v'X-x 
yF^5^by-r Fyt:FD7^;Hy*^'^V;l/xxx 

0-i^;^g'-;Vxxr7Ut2, 5-xy F^^^T^Uy- l - 
7f ^^P-r F y t: F D glgM^^^PxXr;!' t ©KE 

;l/XXT;Vi:2, 5 -xy Fpf^^^y- 1 r 
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f-;I/XXr/V ti^^' D^y ^ i^xyfe J: 7 U /l^r^Vn 

f 9 F P 7 X x;l/ tDSfStc j; SJt ? tlft ^/ttl. 
i^^^i-Pi?- 0 , 0 - i^:/f-;vxx r ;V s/ D-^y 
5^xyfe<ttW^e:i;I/cD (2t;V: r<rx;l/ 

yya)\ix~-y^u^y'^i/jLyim^t(Dj^l>hizx^ 

mmtntzmm. i^i-mm- o , o - i^^? ^;i/xx 

x;l'trV'i^;^;;l/#y^v'x5^;l'XXx7VkO£;Sic^ 
Ml* tifc^figtf^ 0 , 0 9^;Vx 20 

xf-;V i^y ^ D^y yxy t coSiSK-fc ^ MMtn 

rc^tm. 9'i-tm-o, o-i^:r^}VxxTjvti^ 

i/^7q-<y^ry^xy ttOSiStCi mMtntcmm. 
i/V^jSm- 0 . 0 ^^/l/xxx;!/ 1 v^i'i? 
y^r>?xyfcOKJSfcj:DS3g?tife^t!. i^i'm 
^- 0 , 0 - ij ;Vxx x ;V i: 2^ >^ ^ o ^ y ^ i/*x 

x^/i/-\4^ ;/;l/xx r ;V 7 >>' ^ X b 7 

^y}i(D&!t^iz^mMtrLrc^<^. 'J^mm- 

0, O-i?- 2 -x^;l/-v4^>';l/XX-r;l'i:;J- W;V7 30 
-C.G-i^-Z-x^^y^^^iz/l/XXT/Pt/vxta 

5 ;l/xxx;l/ 1 7;P7 7 tf ^ y tcOKJSfc <}: S 
ji?tL/c4^#i. i/WJ^^-0,0-i;'7xX7Vxx 

i?9^;tglll~0,0-i^75;[/XXx;I/t7D-^ 

iy^yhO}E&L^m-t^tirc^mi. i/^mm.- 

0. 0-i^;^^'5^;Vxxf ;I/i:>^^yryfccDSJiSJc<t 

D mt^ ^tc^m. 'Ji-mm.- o,o-^j^v 7°d 4o 

tf;l/xxr;Wi:X^lxy, 7°D'^y, -fVT'Ty. 1 1: 
Fp^^'f-y. ;^5^;^y^'D'^4^•fey. T'^-y'xy. 
y:/l^y. yXyryftfc"i:0MJSfcJ;D®3l*ti/c^i£ 

[0 0 9 7] m\m\ 

7;V4^;l/^y-t>x;V*T^-FM. ^^'Jlfbx^P 
yM. d^ut^bi/peixyji. Mftx^i-yfeit/^ffc 
:fu\i\^ymviv';m.'^^. lM*5<fct>'xxT;L'« 
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[0 0 9 8] t^^r. 1,000-1 0,000 

LT^tfltc^J 3,000-8,000 0?BHtD 
^?^l^W'r5;^^>^7;V4^;Hfc^4a/c h y ^^d-;V 
7^f!ym^mt^^tiS^X^%^o WM\r^\t. 
7;l'WtStifc F U ;^ 9u-}V7)\^tiy\tt^VT}]^ 
^MttnTc h y ;^^P-;Px^ys/cti/D/^yT^$> 
m-^t^y7)V^]yymt':txi\^wyt^-y^^x} 

j:~=f-\yyt^y^<DU'^mtS^if^-oX^ D ^ LTcl C T- 

c^scsa F ^):>-9u-mtmLxmm\tmj^ 

ftT'D -y ^^^LT F ij >5 ^D-;FSi:ltiTffi^&^(c 

65J5:^4^i'7;V:^;Ht$n/t F U ^ g^p-;F:/n;^yJa 

?L{tgyt±7^H#it#^3, 1 0 1,3 7 4 ^'tcK^^nr 
v^^c cmmmmzK^-^mms^ht^ k s fa-s 
y;F5 F -y F ^mxx^^mxh^. m h m 
^n.xx^^%^xh^o -fm f 7 f h a - 5 1 o a 
4,6 00 m-n'^^m^m t rfe d . ^ t r /;f5 f 
7 FHA- 5 3 Qkm^, 3 0 ^mn'^^mMhx 

v^^o F 7 Fj^P^iJti>^D:3^:^v';WI:fecfctfx F 

[0 0 9 9] mm.<mhx\^^mJMt'^^yTi\/ 

*;HI:^tifc7;l/4^;F7x/-;V-^^;l'A7;^Tt:F^ 

0 0 0-^i^)6,OOOOi5H(5D^H^fi^ttr:feD> ^ 
LTp«-^l'ya{r<fci:)-^fc|g^^ftlTV^-Sf£S^7;l/4^ 

T7 X /-^Wii<r> t F D ;VSax h ^vM'c^n 
TV^^o ^c7)j;-5^j:^mip°ntt7yyXv /^'J<©-fe:^7 
S.A.tcj;!} r>^D:^7;l/GR7 7J ^^^^Tii^^n 

feD. ^trffittSc^^^^i (^fyx^ixy^&fflv^T 

D^tt^ti/c^Vl/Mlii^ n-v F ^57 -tci: 
3!)M, 2 0 Ocr)xF4^>';Wt$n/c/x;l/7x/-;l/- 
*;VA7;VTt: FMHItfT'SS t#C?.nTv^5. 
[0 10 0] flStO3iLTV^5S£0m?Lft^Jttx^l/yy* 
7 5 y(7)r F 5-4-° V^d.i/77i.^iy>^^ft||, ijf 
x5^ yy'J7 5 ytDx F 5 u (^^-^ y x^^i^y) - .t° 
i;(;^-4^i/:/ptfixy)M»m /^)^6^^T^/^§. c^) 
M^WiB ASFn-ds°l/— ygy^^e TxFPx^i? 

xj ^^T^^^e^itA¥piig-p$.«o z.<jy-wm.m 
mmmmimm, 979,5 2 s^i^tcKm^nTi^ 

[0101] Mx.tf'^FP^-f F ■ r3-.-Kb-i/ayA^ 

a y'7mmx-^mi\zx^'^m.mm%7m}\^ 

7^)-}V7.i\^%%- f^')t^y7J]^^\yy9') 3 

~m^i:m^y7)V^M\:i^rc7m}\^yxJ- 

tiTt/^^^cO J; ^ r^m^m^n\t. 7)V^)\/<yMymii^ 

hrsmmmmm-^^x^^^^^hm'iimmm 
T'S«ta^j?^tirv^5o F5F2 8 6ti. mmt^^ 
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[0 10 2] WMtim^mU^k S F 

[0 10 3] ISfiMlM 

J: ^ !5:f[;^C)#!jfi: a. <yV h U 7 y-;k b ^ ;l/ h lo 
y7y-;K ;r^'^;l/hU7y-;K Ti^;l'hU7V^- 
;K Kr~>;VhU7y-;k z-^A^tsrfV^y^/i-r 
y-;K 2 , 5 -'J:f-)]yf3^V -1,3,4 -^7i^7y 
-;k 2-;«;l'*yh-5-tKD;??;l/lf;V^;d'-l, 
3.4-^7^^7^^-m 2--;^;l/*yb-5-tF 
n*;Vl£;I/;75^;t- 1.3,4 -g^7i^7y-m 2 , 
5-t"x(t:KD*;Vt';l/9';t)- 1, 3, 4-f'7^/7y 
^fecfc 2 , 5 - ex (t K P :^77l/l£/i'i?^:r) - 

mt 1 , 3, 4-^7i/*7y-m ifticz-t KDi;;i' 20 

Ify^y^^- 5 ->i;V;f7yb- 1,3,4 -i;^72/*7y 
-]Vm^iiX}2, 5-lfX(t: KD;^/bl;;k»;t)- 1 . 
3, 4-^7i^7y-;Pm. -fSO, c:n6©^<f±S 

^mm^^^2, 749,311. 2,750,93 

3, 2,7 6 5,2 89. 2,8 5 0,4 5 3. 2,9 1 0, 
4 3 9. 3,6 6 3.5 6 1. 3,8 6 2,7 9 8. 3,8 
4 0, 5 4 9. *5j:tf4, 0 9 7,3 8 7 5'#mtOCho 

[0 10 4] immhx^^mmm^mnmi. x-r so 

b+>';WtJn/c75yji. xh^i/;Ht*ti/c7x/ 
-yVM. ;!oj;tfxh4^>';Ht^tift7;l/n-;V3i. 

mmmmmshtLxx^^^^xB^o 
[0 105] mmmmm 

^mwmmnimt^ c fh^x^^Lxwrnicit^^ 4o 

[0 10 6] Aij^Mz^Mmm^AHZMkim 

mmmmmmmf^xo}micis\.^xmL\^^^^ 

^Lx\^^r^\^^m^^m\^^m~mit-h^^±mm 
~^^xfmm-^^in^^i:x}/^rcims.mmti so 
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ii^±i^:i.xTM\:-^nrcmmx^^. ^Lx=tri^iz. 
mmmm^^t-^ti^. mat. mm^/ }^¥uij 

7-. >^-. hij-. l3j:tfTh^^«li^t:KD^ 
;Hf;K M^t h V t KP:^;be;k h 'J n Fp;?j 

P:^;l/e;k ^7-. i?-. hU-. ^XXSrh^^t 
m^YV\^ FP:^j;l'e;V. KP;^7;l/e;V*X* 

fS^^Mli. F V T-^/k m F 'J - ( 2 

nx^;P). Ji|^hUXi^^D'\4-i^;k )^^hUx:7 
X x;k ^® h u X ^ biz/k ji^^? uyjVi/y^^ 

;K Sjg^mF'JX5^;k «^hyy9^/k Mi^l^hV 
X(2-7"h4^i/xf-;l/). Ml^bU^^^7k 

hi;x(huri^;w. «^fU9'>';;k mmhv 

7xx;k Mii?lb'J^k>';k »l<*t7-feL< 

tt>?75;vs:/cti^ti5'0ig^fe. mmm^z-^L 

< tt^/*- 2 -x^;l/- 2 fcli^netorl^ 
tl. «^7|<mi/'7^7k «^7]cmt:x(hyr>- 
yh4-i^*x:l-^yt©i^-ry;^-^'^;^xxT;V. 
■f^^;l/*x*,yiti7)i^^^y;l/xxT;k mti(D^n^ 

n(Dm(omn-t^mmi^. ^^tsmy^^x+s^/k 
y y D T h t7^^iiit h y X ( h 

mmm^mit^. m^mmnm^3,8 91.7 

2 6. 3,9 7 5,4 6 5. i^^-tfl • ' "^f • 
;57;V-yHt-<Xx^. ^f/l/hy- h^yX7i'i^3>X 
( jotirnal of The Chemical Society, Dalton Transact! 
ons). 1 9 7 3 . 1576-158 2. 2641-26 
46. 2701-2707. isXXfm K l 9 7 4 . 6 3 
3-6 3 8H^fcfB«l?nTl^St(Dt0^tDt*X7x^ 

ymisj^zj^t .t^x 7 X ^ ymmiz^n ^mmi^ 
m. ^mxh^. 

[0 10 7] B) mmrsmmj^mm m^mmm 
Ek^mm(D\^^tuxi>4-mB(rMm^xmt^ c t 
ti^x^^o ctietca. -jjivf^ymmmm. s^ft 
u 7 5 y^i-M. 43 cfc c n ^ ©§y comma? n/c 

[0 10 8] ;?j;U^^yS|ftEB*;^fjgiJti, TiyMtm (M 
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3 0 6.5 2 9MmJ:TIEi07|4B#f^ : 3,163,60 
3. 3,1 8 4,4 7 4. 3,2 1 5,7 0 7. 3,2 1 9, 
666. 3, 271, 310. 3,272,746. 3,2 
8 1,3 5 7. 3.3 0 6.9 08. 3.3 1 1,5 5 8. 
3, 316. 177. 3, 34 0. 281. 3,341,54 

2. 3,3 4 6,4 9 3. 3,3 8 1,0 2 2. 3,3 9 9, 10 

1 4 1. 3. 4 1 5, 7 5 0. 3,4 3 3,7 4 4. 3,4 

4 4.1 7 0. 3,4 4 8,0 4 8. 3,4 4 8,0 4 9. 
3.4 5 1.9 3 3. 3,4 5 4,6 07. 3,4 6 7,6 6 
8. 3,5 2 2,1 7 9. 3,5 4 1,0 1 2. 3,5 4 2, 
67 8. 3,5 7 4.1 0 1 . 3,5 7 6,7 4 3. 3,6 
30,904. 3,632,510. 3, 632, 51 1. 
3,6 9 7,4 2 8. 3,7 2 5,4 4 1 . 3,8 6 8,3 3 
0. 3,9 48,8 0 0. 4, 2 3 4, 4 3 5. *J;tfR e 

2 6.4 3 3^^tF^< mm\^umnr\^^. 

[0 1 0 9] ^< mmm(otimym.mmmh 20 

'7-yymiS^^mmf^'prs.i h^3Q(D\i Kp*;H£;M 

r 5 y y 7 5 FSfe j; i o wm>^ 
mu-im\n\t. .1^ u 7 5 y^7)W~}]ymm-& tc 

7■r-;vs^i5 0 0-5,oool^). WMiatioo- 

2, 5 0 0©. <fct)^6Tifct±7 0 0-l,4 0 0©. 30 

rmmais 0 0-1,3 oomm(D. m^^^^f 

Wmmym. fijS7;V4^;VxxT7K ^/^7^h^ 

MLx^ 5 h'mmmnmm^s < t ^ i m(Dm-m7 
5ys^#^ftTv^§c ^(DXorx^ji^f^ymmiik'Mi 
mmm^m^mi^mLn^^^f^vr^ymmm 

v7^ymmTr^<rz }^-7^ymmuimir 

V^«7j4S#f^ll^ 5,0 3 4,0 1 8 ^#ScDC to ^« 

xwT^mmummmm^ms, 172,89 

2. 3,20 2,6 7 8. 3,2 1 6,9 3 6. 3,2 1 9. 
6 6 6. 3,2 5 4,0 2 5. 3,2 7 2,7 4 6. 4,2 

3 4,4 3 5. Isitf 5, 0 3 4.0 1 SFf^t^^tlTV^ 

ji^f^ymttcmym {^b<mmmmmm 
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[0 110] mmfDmrn^xmiT^mcommm 

(o^mymmmmmt. 1 ~ 2 oti©^^^?*? 

j;rf 1 -aMcDt Kn+i^;l/a^#^Lrv>§7;V3- 

*^^t^ti§o {tSI^Sja^fca^ims. 3 3 1.77 
6. 3,3 8 1,0 2 2. :feJ:t;3, 5 2 2.1 7 Q^^izB 

^^tiTv^^o m^<Dx?.7-jmiD7}W=-fvm^m 
mii±m(r)7.^'yy^^m(07}i'r=.mMm^ 

ra-zl/Mta. ^^ry-;l/. x^?y-;K 2->{^;vy 

by>/i;3-;P. ;/*x^py^)j3-;K -fh 9x5^1^ 
y^7"ij n-;K S/x^Vy^^U 3-7V^/x^;Vx-r 

;K :/peU'y^'ijD-;K h y/Dt^py^'j 3- 
;K ^''U -fe n-;K y i , l , l - h V ^ ^ 
D-;Vxi5ry. 1, 1, i-hi;?t^D-;l/7'D;-?y. 

1,1, i-hvy^^p-zvy^fy. ^y^rxTj hu-y 

h. i^-^y^:LVhV^yhrj:Et)^^^^n^. 

[0 111] M£a^xxr;VMti. 7;l/^-;l/^a^. 

isjK^sftmgia mmic.-c^) 7;i'4^;vxxx;v 

scfcA^TtSo t-xxr;l/S®^^tti. l:bi^&5'> 

;5:l^7;^3-;P*^€ffl*tl5c ^^^i:. te7]c77i./r-;l/ 

ffic^Sirti. 7;l'yx7i/:^^®s/ct±ss7m^ii 
^^j:^ft7;v^vy. «?tj^lf^fcx^i.y. ^{t^Dt! 

[0 112] mmmmKommic^^^rmfji-^^ 

t±. ±fdi7)7;b^-;P?SfflKS, te7j<t!gfcii{glS7;V 
:^;1/XXt;VM=3: t*^7;Wn-;Vl5 7 ^yt^^M 

ctt^xt^o ±m(07}v:2~mi3xx}7^ym*'^c 

tDMltfcV>T^fflT3&So 75/7;Vr!-;Vm 
mm'trdi7Jl'^-j\y^i:X}/^TziA7Zytmc 
m LTxxx;l'"7 5 Kr^^'fe^Sjil'^ e ^; feTt 
So 75/7;V3-;Wil-2 0lO^li?. 1-6 

ffi© t F d:^>'S«3 1 - 4 i@©7 = ymmmr^^ 

^t^^tff^X^^. Mit. x^/-;l/75y. i^x^ 
/-;l/75y. N-x^/-;l/ • ~yx-7-py h 'J 7 5 

y. 43i:tFhyyf^P-;V75/>f^'yi?^So jIlt 

3,184,47 4. 3.576.74 3. 3, 632, 51 
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K 3,8 0 4,7 6 3. 3,8 3 6,4 7 K 3,8 6 2, 
98K 3,9 3 6,4 8 0. 3,9 4 8,8 0 0.-3,9 
5 0,3 4 K 3,9 5 7,8 5 4. 3,9 5 7,8 5 5. 
3, 991, 098. 4. 071. 548. fc<ttf4, 1 7 
3, 5 4O^K0mttiX\/^^o 

[0 113] ±moymmjw^ymmmmmm^(D 

5 0 0-5,0 0 0^0. i«fltti7 0 0-2, 5 0 0®. 
j:t)»ai:7 0 0-1.4 0 0(?). ^LT#fC8 0 0 

-1,200©. mm^mmt^ v^uy^ lo 
[0 114] mtm^T^ym^m. m^r^ 

^)#l^*^i:/T^^nTV^§ : ^s#i^#^3, 3 29,65 

8. 3,4 4 9.2 5 0. 3,4 9 3,5 2 0. 3,5 1 9, 
5 6 5. 3,6 6 6,7 3 0. 3 , 6 8 7 , 8 4 9. :fe<i;tf 
3,7 0 2,3 0 0o 

[0 115] m<mkmmimvt\m\:xh<jmk 

iWf;:^*nTV^-5 : *S#fF#^3 , 0 3 6,003. 
3,200,1 0 7. 3,2 1 6,9 3 6. 3,2 5 6,1 8 
5. 3, 278, 550. 3,312,619. 3. 366, 
5 6 9. 3,3 6 7,9 4 3. 3,3 7 3,1 1 1. 3, 4 
0 3.1 0 2. 3,4 4 2,8 0 8. 3,4 5 5,8 3 1. 
3,4 5 5,8 3 2. 3,4 9 3,5 2 0. 3.50 2,6 7 40 
7. 3,5 1 3,0 9 3. 3,5 7 3,0 1 0. 3,5 7 9, 
4 5 0. 3,5 9 1,5 9 8. 3, 6 0 0, 3 7 2. 3,6 
3 9,2 4 2. 3,6 4 9,2 2 9. 3,6 4 9,6 5 9. 
3,7 0 2,7 5 7. feitfS, 7 0 8,5 2 2. *3iD" 
4,9 7 1, 5 9 8o 

[0 116] mm£-^7u^^hymtc.-c. 
y^hymisi^mmimxiimmf-^^^, 971, 
7 1 i^imm-snxi^^^i.cDoymmmmmix'^ 

•^y-yt~immmm^mt^cti>x^:s>. m so 
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mmmnmhxii. mmmmm4,8 2 0, 

4 3 2. 4,8 2 8,7 4 2. 4,8 6 6,1 3 5. 4,8 
66,139. 4,866,140. 4,866,141. 
4,8 6 6,1 4 2. 4,9 0 6,3 9 4. :fej;tf4,91 
3, 8 3 0^#^OCto 

[0 117] c) mmtm i^th^Emmm 
{±. mmmmmTxmz-^Ui^^h^xmm'^ 

[0 118] mmmm^nfcy^y-mmit 

^it^mt. h -7;l/^;Wt:?n/c7x/-;V^{t 
mm2,Q- i/~^-'y ^ V — 7^J]yy x / 
-;K 4-;'f9^7l'-2, 6-i?-^?->'^'J' — fl^^V 

7xy-;k 2, 4, 6-fu-^-5/^'J — y^jvy 
X/-7K — 7^;l'7x/-";K 2, 

6— :^^y7'ne;P7x/-;K 2-^^;l/- 6 -5?- 
y^ V — y^JVy x / -;K 2 , 4 - 5^;^- 6 - 

^--y-f V — 75^7V7x y-;P. 4 - (N , N - i?^ ^ 
;l'7 ^ 2 , 6 -iz-'^-y^ v — 7^;l/7 
x/-;K 4-x9';l/-2, e-i/^-^-v'^U — :/ 
^;V7xy~-;v. 2->«^;i/-6-x9^'j;V7xy- 
;k 2, 6-i/-X^U/P-4-/x;l/7x/-;I/. M 
tflc^nf.®|s|S#::33J:tfaiHft*^S^StlSo 2MJ^ 

±o)^(D^ V r^mmy x /-/wt-^Mi^t tr 

[0 119] ^g^^y-$g^i?tlft77V-1^;V7x/-;V 

tm^h^xtrziiiLi^mmntc^m-^tix^^rjii^y 
x/-Mt-^mm^^^-&xmm^cttf^xt^o 
mm^^'fiyy^mtntdt'^mzii. 4,4' 
^iyy\iMQ -^-y^ V — 7T;v- o~-^U'/- 
/W. 4,4' -;^g^i^yex(2-^->'^u — 75 
;i/-o-i'bv*-;W. 2.2' -p<9^p>iix(4-^ 

^;l,_6_^_o/^ij -f^j^y^y^ji)^ 4^4' 

-^^Uy-t:X(2, 6->'*-^-i^-vU — 7^;V7 
x/-;V). $5j;tf^a5:fl:-^tlA^S^^nSo fij^t^ 

7^£ai^if#^3, 2 11,6 szmmm^tixb^uat 
y^^vy-mm'^nrc7jv^}vyx/-m(Dn^m'^ 
^x&^. 

[0 12 0] r^ymimtn. mm^'mn^m^ 

t / 7 5 y'mmmxs>i>-h\ mmm-m^^ u 7 5 y 
mmLxv^^. mmomm^rM'ey Thymic 
ti. ;^7xx;v7 5y. ^n^^mm&miG^x 

CO 1 L< 2m(07fV^JV^m^^t^7Jl^;Vi^ 
7xx;l/75y^. 7xx;V-a-t7^;b75y. 7 
xx;l/- JS -^7f-;l/7 5 X ^tlf^tl^7)^«l!t:<)^^ 1 
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[0 12 1] immmmm7^ymm±mit. - 

[0 12 2] 10 
[ft6] 




[0 12 3] KfjJ. R= \t^m^S - 1 2® (J; «3 
,^!fiitc^J: 8 L < 9 £0) 7;l/^;l/a (^iifcfi5>ft^ 

tt-f'>:^7VV-^4 3 8 L tTS^WfcA^Wt^-^fe 
. LT/:^;V«5b^^^^4^T'S5 4,4' 

-i/V-;l'>'7x:i;l/'7:=y (•r&t5-5t:XC4~/:i 
;I/7j:::i;I/)75>') ^355 ka^^nTl,^5tJM"?'36 

-So 

[0 12 4] *^ffi<^|gfig;^ct3T'^;t-r5fc46©»^ 

— 7x7-;Hi©ii^O'>;&< fct 
^ 5 0 afi%*M ®JlX±(?)E/£ftt7)^^^ tlft 7x7- 30 

tlfc7x/-;l/^/cf5^0. 3-1^0. 7^'^M^?C0- 

fic©g|5^!>S5Mt* tlfc7x7-;l/^{t^:?)> T 

*ll^65^7x7-;bjg^fe{na, ll-£??^7 5%tD 

2, e-i^-^f^-v'^U — 7^;l'7x7-;K 1^1 0 
%CD2-^— >-\'U — 7^;l^7x7-;K |5l3%© 

2, 4, 6-bU-^r-~>-^U 7^;l'7x7-;K ^ 40 

j;t;i^2%(0 2, 4-i/-^->'^iJ /9^/I/7x/ 

^\.xm.mmn\imA o-c-^^ie otoratcisfcti 

So 

[0 12 5] w-^m\mm\(mmi^>mt^rih 

^X^^.W^fsM^Ul. (i) 2 5t^^:^v^Tfgft 

mic^)^>^< h\.m<iitLmm^^rc^-'y^ u-7 

9^;Ht?tifc 1 ffi7x/-;l/M(?)?A?$'ffii^iJ. (li) 
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■^Kirzi^^vy-wm^x\Xcits^)v:x.;~}m<mmfi. 
^^1} (iii) 7;i/^;i/aAmiS[*^8- 1 2 

05>SMI^7;l/4^;l/S-e^5^>:& < i: l StD Et, ( 4 
-7;l/+;^-7x-;U) 75y©^^)^-^t3'&:6^e.^oT 

(i) (ii) fejrt; Oil) ©tij-&tis«a*-e 

mnoym (iii) ^/ci)3.5-5.0^t7)fi!ci> 

( i ) ^oitfo. 9 - 1 . 2a;cDfig^ (ii) <mm\z.K^ 

Htcti, Wmp^^7-h)\^f^ymi. M^ff2"X^;l. 
-v^^m ^'^uyn. sux^ygg. Af^^^y 
;4-wm U7W>'^. y7-m ^-\y 

m.. "^xn-ywiz. m\zmx\i.v~mmi^. 

-;l'a<7)m^it^^ 1 0lX±T*fe57;vy::i;vrLffl^. 

m.. ^^^^^-JW^L^S-Z. 6 0 D - 3 0 0 0©^)- 

<mmM. m%.\tO^'r^ n-fr^iilV- n-f.X.-i/ 
3 yt?)7i>3 - '5r5A;i/- T^">Vi^Hytc<fci:)txh 

7;V^-;l'Scj3£O^tM3!)^8-2 407;l/->-::i;l/]t 
«li^:M^tf^°iJ ^''J 3-;l/^t0^5]t7;l/n-;V=i^; 
©i[ix7f;VST-S5o ^cDj;9^7;l/^~;l/3iK®^ 
tOMlSTS^75 F^t^il-^-feSo ^tlJfJTiiP^6n 

©HEPS ft^^tiffl^tTftitci^fi L-Ti^§5iSij£D7 5 

TOm^ti. x-T7l/7^y^, ltt*X7x-hm. 

4^>';Ht2^irc7 ^ y^^ X ^:^r>';Wt^t^/c7xy- 
;^il. :feJ:r>'xh4-i/;Ht$tift7;l/:3-m ^'S^ 

[0 12 7] ffic7)#fflSS:tWM'Jti. S : 
[0 128] 
[It 7] 
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K 1 
j>N — C — C — OR 

" i II 

R^ 0 

[0 12 9] K^f. R\ r\ r\ U'i3XXfR'(D 

^nmmiLLxmM^trziimm'^ i - 3 o© 

mmmmbxymm. mm^^ 1 - 3 0 k 
utiji}^m-. ^tdimmwa^ 1-30 con^mxh 

imxh^, mR\ r\ r\ r\ r\ R'^^cfR 

t'^tt^o mi^it. R ^ fecfctf R' im-i. L < 

1-20 a)liii€> L < t±^^^4^iDi^fb7j<^ 
«T?SSo R':fej:t/R'li^^|g[;«A3- 
eiOia^^fbMg-eSSc r\ *fctiR'tt<tiR 20 
\ R'feitfRJi. \iYnt!Jl'}^]im<r>MViX&m 

mm'^^ - 6 m-i^ l < itm^rji^trnx^^ 

R'mm^.^Xh^. ^LTR'feL<ttR'A^^ 

mmif 15-2 otD7;l/^;l'S$rctii^^i[*^ 2-10 

[0 13 0] MtJfm75/^.ffl^MWftltt. 30 
*3 J: tf R ' 3bW y D . R ' A^MH^ -efe . 

D . ^ tr R ' ;f)^^ 3 l -4-+ V- 2 - 7 
- 35 5 ±|as:cD7 ^ y ^ieSlCi>'7/l/4^;l/XX 

[0 13 1] E) %yaKjhM mmm'^Miai:. 

t - (Kemer) J: 5 ?gj^StIf|ii^J ( Foam Control Ag ents) 40 
(/^XX • ' 3-t°W>^3y> 1 9 7 6. 1 

2 5- 1 7 61) ^tci2t?flTl^§o ^i^ttmi>'7 

V =i-ym. 1 si^±©7 5 ymtu^-^Ht-y v 3- 

ti. iy}<^}liyV=i-ymt (i) ^<ffi7;V:i-;l/iD^ 
^S^Ji/i&^XXx;!/ (^H!|ttt#^ 3,2 3 5,4 9 50 
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8) . (ii) ^ffi7;Pn-;l/tr)7;l/34^i/;Ht:?tir-S15 

mmmx7.T}]y (mm'^md, 235,49 

9) . (iii) MV7j\^:^^iyM\:^timmT^y 

(mmms. 2 3 5,5 0 1). dv) 7;^ 

rrc^i/;Ht5tl/cijg|S|g (3|4B#fFll^ 3 , 2 3 5,5 0 

[0 13 2] F) mmmm ^h^mmat. 
immm^^i, 3 5 6,0 Qimcm^^tnxh^^j: 

'?rj:7}V^?m^7.t^^- Vm. 3-n ^y;mmBm^ 

2 0 0 3 74i{c:pg^?nTv>§j;a*7y^x7^rct± 
7;i/+;i/^ / 7 5 y li*^ e Hii^ nrdmm 
\ijv-mm^nrcx^i^y-f^m. mm^4, i o 

5, 5 7 li^ifC^Tx^nTV^^i^fellSft^XXT;!/ 
m. ;tl'75K^i!0^M*^S^?ti§o ^©±-5^?^ 

ffifflBitc^i. -mmzQ.i-snmcoMx 

^y^^^|i-&?fi<7)MM^*(i:LT0. 0 5-0. 2a 
[0 13 3] fifi^jil^^^St^^liJtcfJ. Bg|t5K75y 

?i$fctix h4^i/;i/ft^tirdM7 5 yg. s^M^ 
«75 FM. SiffiS*;l':f^y» Si«*;i^d?y^ 
xxrm mBmti}it^ym:r.xTii^-7^ms m 

IS^*X7x-Mi. lili]feft^;i-txX*:^-M. agffi 

[0 13 4] :^mJi(DmmiZ^h^X^t^Ct(DXt 
1fm^#^3 8 9,2 3 7 tCfgit^ tlTV^§o CCD 

m^^tmiim:^^i'y^ ^ mm^x-csmm7 

[0 13 5] G) WiMBrnm mm^D^M'm (x^ 
xhv-ffl§S) ^Hfemra/cfefi:. ?ita^ij^*^0^ci 

tt. >^'7;^4^;Vi^xxr;V^. M^tf-fe^^yy^>':4'^' 
mti"/<tV7l/AN-3 NtD^in^ll^^fegcD^ 
#Rg{fc7j<m ^iJ^a>7U V>7 3 0©i(Dt^5&. 

f!l^(i*'Ny^;i' • 3^.t°U"S/3 yfi[)x;< • 

:/*^t,®x^iJ-2 9 3 5. 3 9 3 6:foJ;tf2 9 3 9X 

Xr;HMmcAhz] • rt-jKi/->'3yj!)^6tD;>h3 

;l/2 3 4 2. 2 9 6 2. 2 9 2 5. 2 9 3 8. 2 9 3 
9. 2 9 7 0. 3 1 7 8. HXXJA 3 2 2 1° U ^t^/bx 

xr;l'^©$o€>KiM-;bxxT;VM*^'aa$tiSo - 
Me^fcJE-^S^;. lfe)iUTi^s>fxxx;PStti. c 
.-Cn 7;l/*/-;l/»07y't°yi|xxxm 7-Jf' 
^-fy^xxxm feitf^z/^yy^xxr;!/^ ($ 
rct±^ti6®ig-^) . 4imi:C^-Ci3 7;V;^jy--;L' 
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[0 13 6] H) iiagai^B^^gK mmnmm^ 
mmmm\t i mLtmmm\ ( ttf l io 

v^ti[itcmt7mmt^. ti^y ^ym 

ft. ^mfc^tiftS^f^c. M.x}izy(.^uyt^v:/uy 

- h ©fi^fik r ;V4^;l'>f ^ U h i: N - t"x;^e 

tt^^^S^f*:. :i^'f-lyy-fu}£UymXlil£^lc7 
;VD^;l/fe L < ti7/b^lxy.1< V T S y tSfS^-^r-S C 

[0 13 7] ^mm(Dmm^rmT?>(Dimirh^ 

70 2,3 00. 4,0 6 8,0 5 6. 4,06 8,0 5 30 
8. 4,0 8 9.7 9 4. 4,1 3 7,1 8 5. 4,1 4 6, 
4 8 9. 4,1 4 9,9 8 4. 4, 1 6 0, 7 3 9. 4,5 
1 9,9 2 9. 5,03 5,8 1 9. 5,0 3 5,8 20. 
5,0 3 5,8 2 1. fecfctfS, 0 3 5,8 2 Zct^MStS 

[0 13 8] u&^mmmcirTfmmmmm^ 

t^M^mt^ L tifm Ll\ iW) "/jV 3 17 4 

mwn\ OWvy'iV • 3->t°^-y3 y) ^i.xj>\^f m 
^'6 3 O^M (x^;l/ ■ ^ h D ij • r rV 
7X''J5ryK. X5^;l/--vhny'>l. • TrVr-f 
:/X •^'y3-:<f^L'-r7 F. X9^;l/S.A.. xf-;!/ • 

[0 13 9] 1 ) ftA^^T§ii ^m^oymm^iz^ 
tsz. t(Dr'i mcommmMM^i i mi;i±m.k 

Lrcmm^rmkM.mrmommmT 

g^T'fe^o mi^. C.V.7.v;l/tr-CSiialheer)*3 50 
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J;tfR.^rT^T^ -X5X(Kenndy Sinith)ti:S?itt^iJ 
g^MiJ dubricant Additives) (Pf-'^X-A-T/l/X • 
;fjyAx- .;^:/>;^yi/-y-X. 'J-'f^'^y F. 

1 9 6 7). C. T.;d?-f— (Boner)tJ;§^T 
:feJ;t>'F vyx5 7^^3 ylgjfgil (Gear and Tran.sBisst 
on Liihricanrs ) (lxyt^-;VK • f^fV -J^yy^ ■ 3- 
d^b-S^a y. :ia-3-^. 1 9 6 4). fcJ:t;M. 
W. y y^-^4 (Ranney) fc J: § jijf^PgU (lubricant Arf 
ditives) (y-TxX • r-^? - n-:^.U-'ya y. Xjl 

1 9 7 3) o}:^^m.<Dcto ^mm<D 
tmrn^rnxmrmt bzm^<^\' < ^ izmmt 

^Vly-hm. ^^P/^^7-^y7■y^Xi:^#Mt^tl 

t(^^^o 7'7;VM>'7;l'+;k flBlte^'?)l^x;l/xX7^;l/ 
fe<fcO'lix;VT;V^;l'X-7^;l/:&S^t-5 ^ iife: J: 

ti7ifB#i^#^3, 2 5 0,7 1 5mcmmtnx\^^^o 
[0 14 0] n mxim. t, F 

^?^xxr;VS. 7^;l'ffixxx;l'S%Htfa^?ti 
[0 14 1] ^<cD»^co^MiJ^*liicOiafig!^fl5 

■r^ffl-r§ ^ tifxi^fcib. ^mmmm^xmm 
x^mcr)mi\m±B^Bn ( a - j ) affi/^^ t ^ 

x^n^i^^cr. xm ^ tiTv^§ ffe(?)^iiDgij t mmm^ 
mn^Tfst^tx&^o 
[0 14 2] mm 

tn^^^^tti'^xt^o m^mi. Sri 

ym. Jl^ 'J - a k7 y^ (^yxtf 7j<«{t^ tife s 
/cti7j<^ft^tlTV^:&V^a -^1/7^ ytV nv-M. 
M^ff7jc^ft:5nft:d^U-i-T-by) . y^;^j;kKy|| 
M©7;b^;l/xx-r7VM. i/;^?/^^^ y®(?)l-&x7;x;V 

^07;V+;l/xxx;VSl. :r°yyij3~yl. 7;l/^n 
mm(D rsMrftj t\^^omiai±xmE!Dmti^'si 

[0 14 3] f;!-3T*|§S£Dj^WM^)^^t)-t1%^. 
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mmmmmm. ^m. mrcmmmmm 

[0 14 4] iLTl^SSSnSHtCti. ?^^. 

"jm. mm. mm^titc-^~7.x h y 
^-mm^^ts/i^y-<ymm. ^xmmmtn 
Tctyfymmm^o ^(o^orj:mm^i:n^ti^ 

[0 14 5] ±mm<. mmmm&itiD^mt}^ 

^iJx^x^I/M. i^'J3^>=i. m{fV=i~}l 

t^^^u^'yit^tircmitymmm^o ^o^dmrn 
mm. c^~C:^^/tly7'<y^^it7mm. 7?v 
=¥Mt^nrc^y€ym &mi. Fxv';p'-<y-tfy so 

[0 14 6] «tFo+ya^)^xxr;HI:. x-r;l/ 
{fc^^ tic J; D H5fM^nTV^S^ftr UyS^|!f:fc<t 

t fcii^{t:/D f by©§D*^t7;V4^by©S^i;: i 40 

^mmtnmm. <im<Df^v t^i^7)v^uym^ 
i^(D7}i^)i^^xT}7v-}\^:L~f}m mm£i oo 
0 co^mi^mmt^ ^ ? ;Vd^ v ^v-^xiMvy^'^) 
3-7VX-T;k 5 0 0- 1 0 00 ©5i^?fi^WT§4< 
ijx^pyyU3-;Vcii^7xX7i/x-T;k i o o o 
- 1 5 0 ocD53'^M^^'r5't°u;/ptfky^ij3-;v 
©y'x9^;Vx-r;V) . srctt^ti6i^t/-*5 j:t53l^° 
'J;^j;P#>txxr;PM. *^i^tf@^®xXT;K i^^C 
a-CslMxxrm Sfctixh^x^uy^yn 
-;l/CDC.3 :<J-+y^i^xXr;VT'fe5o 50 
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t^ywm mmii^m. mm., -^u^ym. 
y-^ym. y^vym. •fe/^>ysg. 7i^^ 
ym. v/~m-mm tm^(D7}i::2-;m mi^ 

tf75';l'7;V3~;K ^4^y;V7;l/3-;K Fri>;l'7 

;l/n-;K 2-x^;l/'\4^y;l'7;Vn— ;K x^^by^ 
Via-;]/) t©xXT7Vil*^B§oT!/^;So Cfi^fDx 

xrmm^mmi. 7>^ey^yv^;K 7i^tf 

2 -x^7l/^4^y;0, 7>^l^ y^i^^ H r i^/K 
Ti^ey^i^'C h V T'y)V). -bMy y^v^c 2 -x^^/V 
^4^y;Ws •^^/^yyt^>*^'^^U;K 7-T;ViEv?-n- 

'x^y^K ■fe/^>yg|yV^'9^;K 7-t?y^y^yW 

7^y^ym:J'<yfi^i\>. 7¥im^^V 

^^^;K 7^7i/^>'-^'yTi/;k -fe^^yy^e^-ry 

(x;*- 3 y;V). y /-/V^rlftiO 2 -xf-;lx\4^y;l/ 

>?xxx;K ms\^ 1 t;^o-[^>'^y y^^ 2 ^ ;i/©-r F 
^x^^yy^ij □-/i/fe.fctf 2^;i/<D 2 -x^byx:^ 
y^ t ii tic J; D SB^nrcm-^xxT-;!/ 

[0 14 8] ^T^tSflfiOXXT7l/?itC«. C3-C 

D-^i/ypHy. '^y^xu h'J>> hfecfctfi^^y^^x 

y;l'=iy^hU;^^D-;l/7'D/'?y. rhvp^J-Zpy^ 
^y^?x';hy7h^ hU^^a-yvyp/^y. 
;l/^;fej:tfi2Ayy^*^6®3i^ti/cxXT;K ^t>lt 
- C M ^^:^;Pd?y t i: 1 mX±fOlffi^ 2 tf C 3 - C 
77l'3^/l/MA^eM«^n§vi^DxXTm M;ttf 
7i?y'fyigfeL<ti:-b;Vyy^fej;tf2, 2, 

6-^^ty2^^-;^*^SM^^tiS4^'J 
[0 14 9] ^^mm^ucm. mmm7}\^^ 

d-^U7'J-;l'-. d-°y7;l'34^y-. Sft^i:^°'J 
7y-;l/^^y-~>a^+^y« ;feJ;tfy'jy- ha 

7by ij h . X h y - ( 2 -xg^;W^y;V) y U 

Thy-Cp-^-i/-v'; — 7^;l/7xx;l/)yu 
^r-h. .tsUC;«^;WyD4^^y^. feJ;a>°y (;^^ 
f^7 xx;V) y yS. :^MtiltOS?itD-&^flWJ^ 

Mf^xxT/i/Si PI h y ky;v. h y 
ffi«hy7i^7K *5iOr*y*x*y 
^(;)yxf-;Vxxr;U) ^)^^-^$tiSa 

[0 15 0] mmm}L\.x-^rc\mmmym}i^ 
^mt^ t < tt7j<^{t^nTv^:&v^?ftft;t y r^v-M. 

M^if 1 -T-try:^3^eSjt?ti§;J<m{t$ti/c^> t < \X 
y 3*v->|i 1 -7;l-"^y^{bj<^l|cD^ie*Sttg£ 
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^r^^^^LT^mmm^-^nrh^^o m^n. m * [o 1 5 s] mmtir^tcmM.mmtLr^ 

#|^S-^3, 7 4 9,5 6 0. 3,7 6 3,2 4 4. 3,7 if Tt5(t^fl5^^«ta. t'^i/fe. tV-^m. 

8 0,1 2 8. 4, 1 7 2, 8 5 5. 4,218,3 3 0. ^/tteM. cSfft. f.|^ 

4, 9 0 2,8 4 6. 4, 9 0 6,7 9 8. 4,9 1 0,3 5 :^fft. 0-£!bO?fi. M^. feSt^tft. fl^^fi. jj-^T 

5. 4,9 1 1,7 5 8. 4,9 3 5,5 7 0. 4,9 5 0, ^'yi}^. i^a i^3/^tfi^:H. 3i)^S-^Sn§c ^©J:^ 
8 2 2. 4,9 5 6,5 1 3. *3J;t54, 9 8 1,5 7 8^ ^W^^ltCj; t)gP^J-6^Sfcli5?^(<:7j<^{tt5 C 

yt 'J df7-Mt±. ^!j^i±"g^m^x^;i/7 D 16 2. [0156] ^mmm^-ummmMMMm 

x^;V7D 16 4. X^;l/7D 16 6. x^;]/7D 16 ii. ( i ) l@JL:(±0|£m (ii) imi^A±<^^^m 
8. x^;V7Pl 7 0. X5^;l/7P1 7 4. :|3j:t;x9^ 10 S. (iii) 1 SJ^iO^^m Sfdi (iv) (i) 

;P7D1 8 0iK'J-a-:tb7'f y?fiM (x5^;l/ • 3- t (ii) ©. 3;/cti (i) t (iii) J/ctt (ii) 

.l^l^-i^ay. x^;l/-*t^f"- U^r^F. x^;l/ J; (iii) to. Sfcti (i) . (ii) (iii) €i@H 

S. A.) TSmsa^:LTA¥oI^T'feS. 4^^nfc ^»^*oT*>J:t/^i:V^5<:fctt. cn^OU^om 

mmt^ c mm i -7;p'y>^u rf ^mmmm^^^mm^^x^^n^mtrnm 
[015 1] ^^jitvd^-mii. yv-TJi^-^^ 20 ib&mx^&^t'i>Lnrj:\\ ^oT. ^nmmtm 

[0 15 2] ymitbrmmmmmi^m^^ i - [0157] m^^^xmB^^ 

[0 15 3] immr^m t. ^c^m^mmmm mmwrni^m. ^mmm^xmrnmim 

m*). miii±0mw(O7mit^nrc i ~^7;v^yt ^xmmmmmmmicm^mt^xh^ 

"^xmt^^t^x^^. m^mm (M»%) <^mm {^m.m. n 

[0 15 4] hmm^M. mMmm(r)m.\t^rz\t ^%uim^mz'^hH^mimm(r)m) mu 
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[0 15 9] m^(Dm^mmmimMmL<iim 

[0 16 0] :$imomm]mmm^ <o^^m^±L 
mm(Dmi^-m-?>^mniimmi^mm& 30 

[0 16 1] *%W(cJ:!9#i$n§riilttM#:aa^£?)ffl 
3 i^i5itft. Sfi^t b ^ yx ^ 3 yW,^. mm^ii 40 
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xmv\ h^^\z\t. mm^^(Dmxmmi^iz 
Mx^i:i^mmm(D^tc\t^^^mx(D^mx<n 
mr..ii^wm^^tifx^^<> m^\f. u^mn^ 

ycfymmnMm. ^(r>mc\mLh<ommimi:? 

T)moy7^y'im^^<}:>mxw^t^ ^ tt^x^^o 
[0 16 3] m^^rdm-^mmiimmm^^xm . 

m^xmMfimtmmxwmmmmtiTc 
mm^-mim^-r^ct^^fwx^^^. mmm 
mmmmmm mmmmmm-^^ ^ tfia 
^mcMLxh-^xm^mmLx^ v^txmtixh^ 

ti'^m^immm mmmimmxrj:\,-^m d . 
^y'>trdmn^(Dmm(r)mammmmt>(ox 

ic. ^LxwMumQ o'cuTic. u-Do^izmr^m 
Mm^m^ $ B iz^m^ tL^thx^niz^f^ 12^^ 

izm-^mu&^mmt^^x^^o 

[0 16 4] mmmmm%&mmmmz^i. mn 

mimmmmm^zMx^c tt'^-mmzm^L 

^m-mnmm-^^^t'^xmo 
[0 16 5] TmmmmmmrMummm^^x} 
^(D^^mm^^^Lxi^-^^mmmmmt^ 
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[0 16 6] 

mma 
mmmi 

StD 4 0 y yu tf D ^ 4 0 %JbV V 79^;^ 

T'fe tJ ^ 2 0 % 2 -x^;V'\4^i/;l'T?^ 5> J; a ^ 

iciomu^tc. z. (jymm\^ e . o ^toy u ^ s 
m-mr^yum ; p-a • f • m-x) ^Ap 

j^L^*«^ 5 o-cfi: 1 ^^^^fc. mmmmm-^A 20 

O-Ctil^l^SPL&A^^. 4. 3 lUO^tl^^ ym^aXSQ. 

5 8^©M5 3 of|j^K±^0 (^y+fyh • f3y)\=i.- 

xmmm-fiL. 1 . sias^i 2 ^^-y^r v — 
yji^i^^t-s-^jvtj-fh-i, 3, A-^7^yr^f- 
;K 1 2. 3gi5(?)7^ 3 9 2 5 ^mm (^'^^{t^n 

fc^>- tm«teM^>i(^Jo) 4 8 
fti;e>nr:}3i:)^LT^l. 1 %cD^^*5i:tf*50. 2% 
£?)*'i'^§^SLTV^57*3 - 3-.i<Wi/3y£0^ 

. 0 . 7 7 i?CO:/;l/D - 7 ^ L - 1 2 1 KfLft 30 

^^a^ft) Mtftc 10.8 35l5c7)yD-fex:tY;V^RfS 
ft^fc. *^SJ©^^ Lfc G L - 5 MjtMti 2 0 p p m 

[0 167] nmmz 

4. 3g|5cOi^-^-i/-ty — /-;V>1^'jX;V7^ F. 

5 . 7 0 . 1 gP© F ij b 'J 40 

7y"-;K m\z2. 9gEtO«7 = ;l/^?c«L/c. ?i 
iptl^tE. S£^§g©j^c5^1^M#LeLr 3 0°CtCl 0 
^^mo fe„ d ©T^^tlK 3 . 7 §^©7°'J ^ y 8 1 - R 
7 = y. 3. 7^30Ci. *J;t;Ci« ^-I75m 1. 

0^cD^^?5^;i'75yMmc3. 2i5(7)yntx^-^;i/ 

5 0 tfC 1 ^rEgfS^5S:6^6?g-^^^ 2 0'7>PamJ$Lft. 
:^^fc. [^^^^4 0tfc?^^b55:A^5. 0.6g^©C» 

0. 6g|5cDA:/u;VK. 1 . oSg©M 5 3 0^ 
?SI5&ihMfea;a*3.2gS®^D-fe7:^^';i/^i[j^feo ^ 50 
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- ^fyjvv^y^-s-^ivij^Y-i , 3, A-i-T^j 

7'/~-jW 1 2. 2g|507tr3 9 2 5 Ol^iiP^J. 0. 5g|5 

(o:f)Vn-y^L- 1 0 1 inMaftiJ (BASF oymit 
3:i'uy-mi\::fti}£uyyuy^m-^^) . 2. 9 

3) Mmc3. 4i5fD:/n-feX;t^;^^RJ^i^t&Ort^ 

[0 168] mmm3 

Eiz^mic. 3 5.8mm.i\:tnrc^y7^i'y. a. 
6 ^(o^m7mi^^y=^}v. 1 s . 9 Sf?)~y'y ^ y 
^ i/xybi}vm$X7)]/^}m<D 4 0 %AV y tf 

D . 4 0 y 7^)\yX^ r)^LX2 0%tl^2 

~:L^}i^^-yjVx%^ J: ^ r^i^i-tmm- 0,0—:^ 

7)v^ji:t7.T;itmmiMmm^nfc§=.!m. m 

tftc 1 . 7 gl5£Dm2 -x5^;l/--\:^>^;P^^JiLfco 

^iipt^k:. mm<DmmmwL^LX3o°cic 1 
o^r^«-3/co iiiDii^tfica. 9g|5coc.6 ^xxfCi. 
m-m.7^ym. o.i^iDt^^jw^ymmcQ.i 

mmmcmio-D 5 o°cfc 1 ftp^f^^^^^i^eig^^ 

5. 0. 7sPO*yy;l/M. 0. 7gPtOM5 4 4^?ai5ih 

m (^y^yh ■ ^y;<-~mmmtMmmm fei 

5. 8gP£D/P-L'x^-r;^^j!)p^/co ^fofgic. 
ms^'&'fi^. 1 2 . o^©7t3 9 2 5 omnM. 1 . 5 
mff)2-^-y^V — Fxi^;v-y"^i- - 5 - ;^ y 

h- 1, 3, 4-^7iy7V''-Jl. 0. 8g?©^?'y^X 
HCO-5 ('irv7^'X-'fy3-^U-T->'HcD7ic^ 

It^nfc n-Ti^rfix h b list!) Mane 4 . 8 

[0 16 9] $ffiM4 

3 5. igJc^m^tifc-fy/f-by. a. 

8 3(0M.Mmymi?7=^!W 16.6 y 

^j:tyt'tmmx7}i^mo 4 0 y -fu 

;H?S>3. 4 0%y5)Vyy9^;l't?feD^-LT2 0%^^2 
-x^;P^:1^i/;l/-?^SS <t 9 ^ 0 , 0 - i^" 
7;V4^;UxXT;V^;coE£tcif)liS$n/c4ij3Kt!. i£ 

mti.Q^wmm2-x^j\^--\^y;i^mirco 
mm^. m^mmcomm^mnL^Lx doxic 1 

o^jW^fc. iiOig^t)t;:3. 9gp©Ci6 fc'itfc. 
^-iS7 5y|iMmc8. smyxi'^T.t-fjim 

^Lxj^ji:.mm<^mmmmmnL'D'D5 0 
zicimmm^^n^m^ 2 oj^mmnLTzo ik 

0. 6gP(DM5 4 45l?S^±^iJ:fei;t?8. 3glScDy 
2. 83507^39 2 5 0?ii)B^J. 1.3^(?)2-^— > 
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1-7 'J7 v-;VMtf 8 . 3 lEEO -fe x^-<;l/^MJS 

[0 17 0] mmm^ 

mm^K E 8 ow- 9 Qmrn^mmikhTc •. e. 

5 %mmm 1 OjiMiJ;^7^-i>\ 4 0.0 

mw. 1 1 5 y/V'^y h • iia- h • ^-x • 
}V (i/x;l/ - 5f-r;P • ;?jy;^-'-) . 5 2. 5%(DS^iS 10 
fiJ^Se 5 0b i/^-f h • X b ^ • ^-X • 
(v'x;!/ • • ijy/iz.-) , *3<tf>' 1 . 0 %co/N 
-fr 6 2 3 ^Dgij (7;!/4-;!/j|^ U >t ^ U h 
aXjiSl^m xf-;l/ . '^v b D U A ■ 7x ^' xw- :/X 

^T^:/X- U5x'yh\ x^;PS-A.. x^;l/ - 

'J5f y F) o 
[0 17 1] ^ffi?M6 

s A E 8 0 w- 9 omm^^m&Lrc -.3. 20 

2 %<Dmmm 1 td^MH^^y ^^r-s;?. 95.8 

I 1 5 y^i/'^y h • h • ^-7. - 

-y^'' 6 2 3^MiJo 

[0 17 2] mmmi 

5 %(Dmmm 1 ^O^MO/^y^— >\ 39.9 %fDxg^ 
;V7P I eSJHU-a-^py-fy^'JriV-?* (8 c 
S t -<-X • (xf-;l/7atix5^;l/ • :i-t°U 30 

-i^ayfDg^T?^^) .4 3. 6%®fm*S©x^ 
;^70 1 7 4:;l^y-a-^l'7^y;d-V3'Y-rE6 (4 c 
S t^-X' . fe<fctf 1 0. 0%©yhi?x> 

;l/--<^J!trfi h i^x y;!/-- <t3:7 V* - ^ 5 ;?j;^X 

[0 17 3] :^mmm^MMmmmmpnmi^ 

:^7^^P^'#^2 5 7-9 0 Z^'^hX^f^Ws^-^^^y 

• -r>xh;l/^yy • ^yn-.i^i^-i/g ycD-<-y^^v 
y ■ ■^n^T^ ^ ] y pEff^rcimmj ; cms. 

*^D^'"#^3 9 3 2 2*^5A#Rrl^%;fj'^X^^^^^l 

<iO - 1 1 pHlBHS/ctilwl^fe; '^■y^vy • ^'yx 
b y y • ^' y yf. -y 3 y, ;fj ^ a ^S^f 5 9 
8 9 7 9 ^!^P>Af^RlBg^fg^xm^-:/;VS 

CMS. :^7^?P^"#^3 9 4 2 0ft^e.A^Brtg:5:i^ 

m^7.x V -fm^^m^ u^^mmmm^ so 
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Tcmm^ ; Mmc^-y^vy • ^yx K;i/;<y'y • 
y-[-.1<ly-i/3y. ij^uif^^5 9 8 982f)-'^X 

v^i,;mmmm(0)^i^y-jv. cms. ^^^m^ 

0 6 1 -6 2 p H 7 . 0 

0 ; CMS. :h^U'ifmOd 1 -6 4 8*^^A#HTt^ 
'Sr^Sm pHlO.OO. Sfctil^^!!^; CMS. 
tii^U^mQ 6 1-61 4;b^^A#RlHi=5;Mffim 

[0 17 4] xmxmm^m\i~nim<xh 

So 

[0 17 5] A.|S)^!tM3!)M. 0-7. 0©[l5cOpHJ^ 
A§CtA^?S!*tlS^^. pHft^ilin^OpHil® 
^^fflV^Tl^ttSo MS^m^7. 0- 1 0. OCDP^ 

opHtcAsciiA^^m^nsse. pHit^&cnBfD 

p ^ A ^ < mntc p H i^^xm 
itb. ^Lx:'Ximmmmmm^. 
[0 17 6] BMmnmvimmmm^cti}^ 

if^mti^ rj:^^x^mk(D±xmmto 
Co 1 7 7] c.mmmmxTt^. ^ urtni^ 

[0178] D.MasmmA^D^fflv^T. 1.0±0. 

0 5 gcoun^ 1 5 Qmi\^~t!~^Jxms.m^t^o 

[0 17 9] E.mA'yVy^'~lcX^5Qml(D 

1 : mie!)h;l/xyfej:i>ViS?y-;l/^*[ix5a — :^ 

m 2 5 . omicohJi^xymnmm-^'ii'tLxmc 

2 5. OmLcD>f^y-;l/-p^ SlC^f3-r-5o 

[0 18 0] F.S##^l^5^*J:t^m^■^^LT^.^ 
§lf-:^;-^tcAti. ^br^^x^?9-(7)Jiti:g<. 
[0 18 1] G-mffim\t. pHBt±tc^S]*-li:. 

^tbximmm^. 

[0 18 2] H. pH^lt>jfiV^0. 0 5 pHiiiMHa^ 
[0 18 3] I. pHl j:!9A^<iag5tlft^i5. 1 

J; mmxtt t; ^ lt;^:?^ x y y 
^Lxm^mmmu ^Lxmrnrnv -nm^m 
to M^t'^^iLTcm^. m&mmxtt^^Lx 

[0 18 4] :$im(DmmmBmimi. umi.^ 
5 ttmmmmmmmLpmxG s-az^^^x 

1 2 0B$PB!fcl5fci9lfl-rs J;-5CT^$nTV^§^P 
eg^A S TM D - 1 3 OI^^fflV^TSll^nSo 

icmmmummxmmntcmmAtrs^^x 

IB'&U ^LrtSl^ 1 2 1 "CTmi-Sc 
[0 18 5] J^(±©fBt*T^igffi$nTV^SIttf:t*. 
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[0 18 6] i^mmMmm.mmm^t.mmm 

t;V6 0 4 3 Bj^p^ij (■tf • 9:ruy;v • J 

V^§+*7?^n^iJ-'^;'^-i^ti 1 0 0 %^@jt^MSTT^^) 2 * 
CRT, 1.- 
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